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t - % flBttnift t > (D * &mm»fr e> &m. s n s ttfta^ ^ * ^ - # & 
mm&fr e> mi® ffriB-r - * m ^jag^ £ t* /a° ^ wwc &m Iuiht 1 * ^ 
fa-? # ^f 5 - # <o tc imai l x&m £ n s * h a - & ma^fls 

0>a( "a" "n" ©Jfo«)«ToK:eja&'rs (n/ a )Mtf>ffi:£5SMIS!&£, & 

mm^mm^-^m^^zitizmm^mmm^uwm^fjm^izmm^tix 
fey, 

ffi. 0i& & mi © MIB-r - # m jg^f - * T* /\° 9 U ;WC ^ 3 tl § lu IB V s S> * ^ -5 s 

nmm^a^^txmtmti^ hn-^&^bt nM©Msafi#mir^ 
©2M-roic^-rs(n/2)«©ffi*»@ia8&^, sfutey, 

nM©ftffaf3#miJ^<© 2 fart ( n / 2 )«<Df&ffiffi:fc«ffilS»#«* {C 
[ft ^ 5 ] mM^saSaT-*- * ffi*Sr?-# n «©ltfSB«-^ffiijag^- £ £ *> 
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-Td- ^ u u ^ — / oo± 

, t3rsa¥##iB«ssttfr & striae s; # # {c l ^ a# * n y * a 
s n a n a# ssb 1 £ , grfia-T-* - # Axm+fr mm? v z - # # 

tlSi&gB^*;!^-* &n^(Z)B5iaA^;51MElS*^^aBS*lT^S*lSB5 

-? i: (D * racDtett ic tata A*««rni» #bb« £ ti t v * £ * ^ y a > h a - jvmm. 
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trjfSTT - # xijffij-fr e> i&ia-r tffcm. £ ft s 7 s - # mmm& t , 

^?SM$itTAi7X hD-^#&4^t6 nM©A:*J3i®lS&i:* 

miffl atria-?- 9\i3*ik=f"fr t&ia-r - z mmm& * $ ft & tuta? ^ # 

^-^^nM^t&IBA^ji^ISli&^^^iB^nT^StiSB&ISA^X hn- 
~©f=-#A#ffili^*;RKJgJ*3ftTv*T nffl©S&saA*51®ias&^e>m« 

T, 

fff gB¥3S#iB«£Sfft £ f 2 * * # KtJ 3 ft 5 ml©f- # A#3b^- £ 

ASftfcnflCDte-^A^SfiHPfc, n«©afrflB#-*A:&#^#&«*Ke&3ft* 

AA^n v *fe^&ffi5£M&£tt5S®3i£TA;frX h n-^S4fiitt5 nl 
<Z>Ai/«@tHli&£, m^^ttfiB^-^A^^&lrffa^-^IB'liiiaS&^T^ji 
£ft3frffB7-*y#;i/?-# & nffi©!&fflA#iS®E&fr &#K£ftTfciH3ft* 
fufHA*^ hD-^-^tC^SgLT-^if-rSmM^A^J^Hn^i:, 

f 1 - # fB'H 0!& ic Iff fa-? - # XJlV&^fr ffff Bt-* ^il/f-^ #fc3H £ ft, 
l9IHA*«®IStt^tSflBA*^ ha-^#&ffiij^Sffi«i:tifSB«#A*Sg 
^fc©i4i|Sr(3D&*ic|5SHA*#SriaB&^ffifS3*iTV>aW#^l &v%L 6tf)faft 
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At} 3 tl -5 mi® t 1 - # AJ]^ £ , 

&n«©|&IBA*3i®ia»^^^BBS*iTeSI3*iSI&ffiA*X Nn-^i 
^■tcraSBLT-^^SmfiCDA^^IBS&i:, 

mi® buIBt^- * A^JSS^-^ £ m«©|&|EAA«firia»* "T?fMB5=2? * ^t 1 - 
# Sr^H^tce^Smffl^^-^AiJlBIRi:, 

i] Bffia^-^A^^^t&fB^-^m^^^^-^b^n 
m^^ic^t-sit^i j&v%b 6 ^^«9 i i (Dfanfr-mizmmv 

ffffBA^x hn-^#(Dir*»J:^U ££*>T#y i:©M^ic|wi»lbTSufBT r - 
[if 4] 3t#^i &vnL 1 OcDMtifr— ^IcfBIRCD^^U =r> hn 
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*cfc r» r\ r\ o n o ry o o i 

^ u u ^ — ^ o / o o x 

mm4y#-7*JMimzmm2n&t.mzMmm^Amm*£m2<Dmm 
zmmLxmmx hn-^fg#$:^^b> m3 (DmuzjYisxmm* hu-y~m 

izmm&m<n^y*m&t>mnznx^z>z.£%:&m£-tz>* : £v ^y hu-jv 
mm* 

vx^ftizmmztix^zz £z<&mziirz>m&m.i smmvt^v ny t>n- 
mmt. m&nTmmzmti£oizm?bnt=.^yz-7 *j xmmt.. 
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ifc-K r\ r\ r\ r\ r*» r» r-r o o 1 

£ KJ KJ £ — ^ O / OO X 

mUWRLO)?- Z Attifflttftffc VXmn h ft, ItffH-r > * - 7 x-f 
KS3ftS^^^/S.1-SI9IB«»<0^-^ AffiiS^^^Sft, ffffH^co^ 
-*Affl*^l9flBliI»=iriR«*»e>«»Sftfc'5 = -* & t&ia^ n y ?M^lc/£ 

ffjfB -f>#-7:n-f7 M^Sc IC $ ft, KTflB i'Dym&agtfcil© 
7x hn-7##&^L/TitflHM#Affi^lc^t-5iS®Iiimi:, 

t&fB&fsttf)-?-* Affl^tcM^brgs^^ft, ttfia-f y*-7 *mmz 

fB^fSt tf> t 1 - # A ffiSg^ IC Iff fB¥##f B'HISS A^M5tifcr-f$:l2©X 

taSB-r > # - 7 x-f ^««icBB«sft« fc^iciJrffiifli-^AtfjsB^i:* 2 <nmm 
{cj:oT^isft, i&ia##Affi* : ?-K:t9iB^a»#iH«si«*»&«*&aftfefli9 

£5IS£LTfrjfBfl§2(Z)* hn-^S4^U % 3 COM £^ U X gfjfBH 2 CO 
h n - 7fs # =& tuiail 2 © 9 y ^ H»ic«j»'t s m 2 C9M*£IIJ!& £ 5: ffi 

mmm 1 cdih^cdshus t if/tan 2 3 cosem^^ ^ # ra- a & £ «t e> 

lc^i5C©|ffSBH2©^^^tlI]i&^SB*SftTV>sr £ ZftUt-tZt^V ^> h 
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Art' e\ r\ r\ f\ r~\ O r~7 O O 1 

^ z u u <i — 6 o i o o x 

[0 0 0 1] 
[0 0 0 2] 

£&oT^5. iCDWaSftStlfe^frffilftSIKC DDR(Double Data Rate) 
— S D RAM (Synchronous Dynamic Randam Access Memory) 
[0 0 0 3] 

SDRAMlt ^n^f^:BiUf^^f-^5:AW5^ £ 
IC % DDR — SDRAMT'ii, t 2 ^ # A/*?— % <Z> Affi* 5: 9 □ y * #-5§-tf)i£*>_t 

[0 0 0 4] 

Z(D&?te, DDR-S D RAM£V-Y t? U?U-\Z V V iKDTSO)?- #&.i£lZ 
[0 0 0 5] 

[4#fF£jSK i ] 

2001-331365 
DDR-SDRAMC^=Ey3>bD-Jl/i»^ltf-^&*tM^ 

tc, ddr — sdram li, ^ ^ u 3 > h n -;i/SS^<b ^ n v tm^^nM b 

©x^^{c^^LT^ i ;^ti\ *(Dt~&>. ny hu-)immt. 1212^ 
•7 m ^ 1 t - # ^ m t> •? z> >&mn. # & & = 

[0 0 0 6] 

DDR - SDRAM^^=E'Ja> h n -;i/§£fi£;fr Itf- # £Sn# 
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ffi-T^tC, DDR — SDRAM li, * ^ U 3 > h D -JimM^t D y 
-;i/I£g&> DDR-SDRAMic^-#£#£&fr^§-££ls!*£^ ®121C^ 
&IIlT^hn-^f#?:«U SHE* l*D-y«-*lcjS«rLT^-*8:3t 
[0 0 0 7] 

Siifl 5 DDR-SDRAMW^'Jn^ha-;^!^ 

LXT-* i km£&fti%>^®i% : £tiZ>7Uv ?*mi OIC, DDR- SDR A 
0&, ®i&n7M^2 0 2®:^tlIS&nTM©jiH^IS^^tife'f >*-7x>f 

^««2 0 3 i:&tU 0B&3T^2 0 2lCtt, 7 S -^IS«IS»2 1 1, #D 

vv%$Lm&2. i 2. m*M^taM&2 i stfj&rtsfi, >f >^-^x-rxfi^2 

0 3{C», r-^Affi^2 1 5, fl#AW2 1 6, U«7'J^7a^ 
OBJSFF) , «7'J-y77n^ (HiFF) 2 18, A#«(I1!& 2 1 9 
, -r-#3SffilSB&2 2 0*^^$tlTVN ~t£ = 
[0 0 0 8] 

D 

[0 0 0 9] 

^2 1 5 ^Affi^S*!^^*;!^-* fclBHTtS- * a * ^ 5§^taS& 2 1 
2li, P L L (Phase Locked Loop) 0&fr£>fc U, # D y ^M"^ £$S£ * ffiTJ-f 

1 5^Jcaa^e>*l, Ma-9**&DDR-SDRAM'v5 2 -*&ffl* 
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-r z>mz.\rmm?uv?m j %z$:rt* ddr-sdram^^u ny vu- 

^^^r_ ^ 1£$:\1MZ> DD R- S D R AM^ i~><D9 U V ^fg^fc^tt 

&2 2 0 *ftLT%vm>)> Aijmmm^z 1 9i)^a)^hn~^m^^L 

Xr-Zm^ZMV Z-tSo F F 2 1 8 fcfc, f ; -^fH'Htam2 1 1 fr^n?- 
# D v ?!§£mS&2 1 fribW U v V\t ^IZfo&LXMV 2 
5& ^ lTf :_ ; 5 !AW 2 1 5lCgfc^1-.£> 0 A*«mSl2 1 9 \*. fg#Affi 

UK 2 2 2 £/rbT^« i ;m^M«0£^®^2 2 3 &^UT*J«F F 2 1 

7 IC«IS 1*-£o 

[0 0 10] 

#CiC, DDR-SDRAMIC^^'J n> h a -/I/IStt £^ b If- * 
[0011] 

$r^|gF F 2 1 8JC##U &*g2 2 5 AffliB^ 2 1 5 ^btDDR-S 

DRAMtcmij^-^o z.<dh%* vm$.m®2 1 2tf$&$.-tz>tuv ?m 

tSCTS (Clock Tree Synthesis) K <fc o T 7> 3f =l — flffi 
Jg3*lfc#ny #te##il$©F F 2 1 8 09^ n y^ag^lCAlfrStlSfc*^ "r- 
**£&#C^2*i<6£'T<Bil*©FF2 1 8ttH-©*>f S^T?? 2 -**:* 

»®F F 2 1 8 i:»fflf-^AW2 1 5 £ (DffiOy&WLOWM 2 2 5 te£T 

k is ft s 4% t v * 5 1) co i: -r & . 

[0 0 12] 

££7?, ^=E'Jn>hn-;i/gg2 0 0H DDR-SDRAMiCf IT, * 

n>y^ft feh^iii/4MMM®bfe^ ha l& 
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-ii^ntngFF 2 1 8{zwkmzn. m^A&m*2 16#e>DDR-SD 

[0013] 

zkjd£-5&clt, ny hn-;b^S2 o ofr^-* hn-^ 

^DDR-SDRAMiCM^tl, DDR— SDRAM ii;*. h d - -fm^lZfo® 
[0014] 

$!^T> DDR - S DRAM^^^^U ny hn-;i/iS?:^ltf-^$:i 
[0 0 15] 

^^)J3> bU~)imU2 0 0 Si, DDR-SRAMA^{i}ij$tltr-^S 
T$VUv tm^*. f-fA»2 1 5&tff§#Affi^2 1 6^Lt^ 
f-^AIt5^2 1 5 (CA# SBH2 2 1 1 ^btf- 

#M®taS&2 2 0 &Cgy&£*U S k e wD?M£ft£^CfH&S2 2 12 5:^ITU 

1FF21 7 jc#fc;j&2*i£o -fg#Am^2 i etcAij^ti^^n^^-fg-^tt. 

WM2. 2 2 £^LTA;M®tII!&2 1 9 (C#y&£*l, A*M®HII^2 1 9 \Z J; o 
T, ^«l/4JHIibfe^hn-^fM2 2 3 *fthT%)®LF F 2 
1 1 <D? Uv ?%s^lzmmirZ> 0 MF F 2 1 7 li, A^J«iaS&2 1 9fr£>© 
X bD-^«#lC^LTT i -^51MiaS&2 2 0^btM$tlfcf-^?:7 

[0 0 16] 

zzlv, T-*mmm$&2 2 o&, A^M®tas&2 1 9©wout*^«- 
^jisf f 2 1 7©^n y ^^•£-e<2i?Eit#M&£-£{c ^ yy-fn* 
MM-t&tctbizmrtbn. &®&f f 2 1 7 izttfoLxwttfbnziimz, ?n 
?nmm iz mmm & £ tix * ^ - shse***? n & . 

[0 0 17] 

rODiolCbT, DDR - SDRAM^bf-^&tff ny^f^^^'J 3 

y hn~jvmm2 o <hc«*&3*u ^'Jn> hn-;i/Ifi2 o 0te?ay*f§ 
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[0 0 18] 

hn-yM#££^1-sm#«tai&£#\ 0^271^2 0 2}cSgtt 
^n*;fiti:^hn-^ffi:)!j«-e*i-etiCTS&M^t'f>f-7x 
jxm®2 0 3©^iFF2 1 8^ltf-^Affi^f2 1 8M#Aaj^ 
f 216 tC#M£3*lTV^S. 
[0019] 

>^-7i^f x W(c§g U M fb t" ^ £ (c & y , y :/®«tf)fif* £S2ft SfiS© 

[0 0 2 0] 

£e>&c, mi 1 tc^stife^^ y n> hn-;i/iggT-^, AJimmmm 2 1 9 
©m^^^^iSF f 2 1 7 ^-ecosH«i«^M^^fe^, t-*-^«his&2 2 0 

&£40©FF2 1 7 iC^bT|g^-5^S^^S^«?)|Hl{^^A' : ^^<^Si:* 
(C, #-r-#MS£[Ili&2 2 0 IC^bT^^tlMM^^-tS^V^^&X 

[0 0 2 1] 

DR - S DRAM£.(Dm<V?-*&$:ZBMlZfi?Z £tfT*£S*^y =1 > hD 

- z^-m-t z> z. t & @ i& -r & 0 
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[0 0 2 2] 

miffif-^m mm^^tsuwm^. nWDltaj*^ n <s® 

[0 0 2 3] 
[0 0 2 4] 

h n - # £ © « £ R ^ £ ^ £ r £ # T* # -5 - 

[0 0 2 5] 

JC(n/a)«Offi*3«SEia»*««^»Cl»*S*lTV^. ZKDfcfe, ffi*#«P0» 
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[0 0 2 6] 

tc(n/2)«©»*Mia*«««^K:»«snT^*. m*&#tni& 

[0 0 2 7] 

^SSW^SMfiD^U 3> t>D-;ViIlt -r-^IEfflHaK. ml©f-3!A 
#J*?, nflCfi^A**^ n«OA*3i®llI». m«©A#«#IHHK 
btsy, 4MMMH*ia»#e>A#:* hn-^#££%lcA#£*i£-r^#;i/ 

^* - # £ ^ - # f a fit ta & v m % -r s = 

[0 0 2 8] 

m«©AA«J*ia»*T?«^K:eaia*i. A*^hn-^H nM(7)A*7l 

ffiia»^e>m«©AA«J#iatt*'e«^K:^s*i*. n{i©A*M@[Si&te, 

$ttA*^hn-^M$:MU m<H©A*«^EI8&tt, mlOf-^AA 

^^^^-^iHiftiaj&^^^ans^^^^-^&nM^A^jiS^iaK^ 

tA^bn- ^fS^- £ £ % £ A# a *i* ^ 5? # fr? - * 1$?- * !B«E&T?3a 
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[0 0 2 9] 
[0 0 3 0] 

^^©hscd^d =i> hu-;vmmit. : r-$m , Bm$&. mi©f-^A 

ilSg^, nlO^AA^> nI©AMI0^ mMtf>AiJ^tSi&, ml 
©-r-tjr A*BB«8, mi©ifAAS^, St ItfiU, mffl(Df- * A#K*S 

mmis. mf@«M#A*SH^tt> nffi(3DA*3iJ£llIBI^?>nifi<7)A*«^ia»* 

[0 0 3 1 ] 

5<Z)T\ ^-^A^^^A^^iaB&^^^Sti*^^^^-^ £A# 

ji®mi?&^e>A^^ias&*T"feiilstiSA^^ hn-^fS-^iKDM®*^^^ 

[0 0 3 2] 
[0 0 3 3] 

#> ic f-* V Z )V & - * i: IH 1$ b T ffi * $ 4x § « * T* & »J , i *i i: S'Jfi ic x t- A 
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[0 0 3 4] 

SDDR-SDRAM(0i-&f)A>e>^U> r©DDR-SDRAMt^=E'J3 

> hn-iUti o o fctfga&SftTv^. 

[0 0 3 5] 

^o^^'j ny hn-Mgti o ot'll EI 3 fc^-f <k e> ic, £gj£tf>liJi&*IK 

1 o i ©^^icms&nr i o 2^^$tiT^ 1 ;, r^tai&nr i o 2^<dm 
gpn^y ^i^^&y, T-*-^fsmniii?&i 2 i, tuvtmtmmi 2 2, 

MifSHIl^ 1 2 3 , ^J^JERStlTVxSc 
[0 0 3 6] 

tmg&3T 1 0 2tf)f i -#fB'Ii[Ilg& 1 2 1 li, #9*.tf, if^'yi/al/^^^ 
&*J, ^ydr^-^SrHff&^Ciait-rs. *3&£tlli&l 2 2tt, PL 

L (Phase Locked Loop) tU^^Pj^c -So 
[0 0 3 7] 

<4y9--7x.4 7>W&l 0 3li, 1 0 2 tDDR-SDR AMt©I 

UIFF 1 0 7, *S®F F 1 0 8, A:fr3!S£HK& 1 1 1, m^51@HI5&l 1 2, 
[0 0 3 8] 

SB^l 0 5 ^A*^^<kt) f ##m*^5:*fflbfenM©^#Am^ 
1 0 6£t>K ^iCgS^lIStlTVNSo 
[0 0 3 9] 
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-9 £Affl#t-£<Z>T% El &&ZfE$2K.B'?&$K* 8i©r-^Affi^l 
0 5 ZtlZ 1 fflCDfg-^Affifig^ 1 0 6 C0ffJ-^T% ml©f-f AW 1 05t 
nlfflUfAffi^ 10 6 ii^@S^JStlTV%S = 
[0 0 4 0] 

■r-^Affi^l 0 5 tt, mm^Tl 0 2©T I -^BH , lltlIS& 1 2 1 *l 
5f^^;i/f-^^DDR- SDRAM^6A*3tl, E!^=iT 1 0 2(D^~9 
mmm^l 2 l«t5f^^^f-^5:DDR-SDRAMlcai*t5o # 
■^•Affl^l 0 6 it. tit5A*^0>y^i#^DDR-SDRAMA^A* 
Stl, ffi^hn-^if&DDR-SDRAMlCffiiJtSo 
[0 0 4 1 ] 

®3 ic^-r«j;e)ic, r©f-^AffiS?i 0 sfcitMs-^AMH^i 0 6©i 

^<DSE#U y fWeilll&ny 1 0 2 <fc »J*MW©&glcau Ai7^3#IIIi&T'&£ni 
MIFF 1 0 7 ^ffl*«fip|lf»7?&Smfl©«FmF F 1 0 8 fc#IMKfcBi#J 

[0 0 4 2] 

H2JC3B«'tJ:'5K, mMCO^-^Affi^l 0 5 tmM(OW&.F F 1 0 7 £ t* 
, mM^^-^A^Be^l 0 9l?M^lC^$4xTfcU, mi0r-^AW 
1 0 5 £nr|B<Z>*lF©F F 1 0 8 tit. mlfflf - 9 &t)WM 1 1 OT?«^rJC|g«Sl 

[0 0 4 3] 

^}aF F 1 0 7 r-^A»l 0 5^e>A*34xTEg&3T 1 0 2©-? 

-*fa«is&i 2 i tc^^ns^*;^-* &-Wr»#u *i®ff i o 8 

tt, 1 0 2tf>-r-#fB'Htiti&l 2 1 ^tSf-^AMf 1 0 5** 

[0 0 4 4] 

III 1 tC^f J:e)(C, mlC^F F 1 0 8 liml©f-^ A W 1 0 
5 tm*icm&ir S&glCSB«$tlTJ3U, f-^AW 1 0 5 t«fgFF 1 
0 8itt#ilCE»f-fa}Miil 1 OTMifeg^tlTV^o L^U 

H2lC^-TJ:e>{C. mm<D%}m.F F l 0 7ttml£Df-^Affi 
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ag^i o 5 nm*izm&'tz>$LmcizmMznTtsioir. t-^ak^ i o 5 
mff i o 7 iitt, m^^ic^^tifc^-^A^iB^i o 9T?jej»sn 

[0 0 4 5] 

^floD^^'J n> hn-;Hf l o ot-il @ 1 ic^f «fc o fc> ni<of# 

AfflflB^ 1 0 6<D2ffi;?fcMn/2)re(Bffl:&3IM[m»l 1 2 tfR&SflTfc U 

SB^fJi:, #Jf£FF 1 0 7j3itfHIFF 1 0 8 CDH^CDia^J t CO tpW^M^c, 
DLL*if3^e>3&Snffla>A*5S®ia»l 1 1 £tf(n/ 2 )M©ffi;fr«[IIi& 
1 1 2^@BSStlTVN§ 0 
[0 0 4 6] 

AiJ5i®HIl^ UlU M#Affi^5^ 10 6 {CA^^tlS A^J^ n y 
l/4M»9^af©m^M»5^^51^$-&TA*^ hn-^ffS^U rooA 

hu-zfm-%*w®F f i o 7ic^t-s 0 m^mmmm 1 1 2 tui&n 
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